Objective: To compare outcomes among good-prognosis patients undergoing in vitro fertilization and intracytoplasmic sperm injection followed by embryo transfer (IVF/ ICSI-ET) in GnRH-agonist (GnRH-a) and GnRH-antagonist (GnRH-ant) regimens. Methods: Retrospective analysis of 434 IVF/ICSI-ET cycles performed in a private center, in women aged up to 40: GnRH-a (n = 291) and GnRH-ant (n = 143). Pregestational, gestational and perinatal outcomes were evaluated. Statistical analysis was performed by unpaired t-test, Mann-Whitney test and Fisher's exact test. Significance was set at p < 0.05. Results: GnRH-a regimen was associated with higher amounts of total oocytes (10.7 ± 5.7 vs 9.3 ± 5.7, p < 0.001), mature oocytes (8.2 ± 4,5 vs 6.8 ± 4.4, p < 0.001) and good quality embryos transferred (1.7 ± 0.8 vs 1.5 ± 0.9; p < 0.05). Rates of fertilization, embryo implantation and live births were also higher in GnRH-a (72.8%, 27.6% and 48.8%, respectively) compared to GnRH-ant (65.3%, 14.7% and 26.6%, respectively; p < 0.0001). There were no significant differences between rates of preterm delivery or low birth weight, comparing the two groups. Conclusion: Our results suggest that the long GnRH-a regimen is the one that offers the best reproductive outcomes among in women aged up to 40 undergoing IVF/ICSI-ET.
INTRODUCTION
In the last two decades, much has been discussed about the results of assisted reproduction protocols using third generation gonadotropin-releasing hormone antagonist analogues (GnRH-ant), compared with those using GnRH agonist analogues (GnRH-a). GnRH-ant promotes immediate blockage of the pituitary without the flare-up effect caused by GnRH-a. Then, GnRHant appears to allow a significant reduction in ovarian stimulation time and lower circulating estradiol levels. [1] [2] [3] [4] [5] Moreover, the use of GnRH-ant considerably reduces in a private center for assistance in human reproduction. Inclusion criteria were: cycles performed either with long GnRH-a protocol or with GnRH-ant protocol; oocytes were fertilized with sperm from partner in freshly obtained semen; and embryos transferred in the treatment cycle. Exclusion criteria were: intrauterine insemination cycles converted to IVF/ICSI (n = 41) or cycles performing pre-implantation genetic diagnosis (n = 5), women older than 40 years (n = 144) and oocyte donors (n = 26). The final sample consisted of 434 cycles, divided into two groups: GnRH-a (n = 291) and GnRH-ant (n = 143). Pregestational, gestational and perinatal outcomes were evaluated, considering statistical significance at p < 0.05.
The Institutional Research Committee approved the study. All patients gave written consent for assisted reproduction technology treatment, and gave oral consent for data confidential use for research. For this study, a specific written informed consent was not considered necessary, since research data were obtained exclusively from patient files.
Statistical analysis was performed by GraphPad Prism software, version 5.00 (GraphPad Software, Inc, 2007). Samples with normal distribution were analyzed by unpaired t-test, and the Mann-Whitney test was used for samples with non-parametric distribution. Fisher's exact test was used to compare pregnancy rates between groups. The level of significance was set at p < 0.05 in all analyses.
RESULTS
No significant differences were observed in patients' average age, duration of ovarian stimulation, endometrium thickness and number of dominant follicles between the groups. Patients in the GnRH-a group presented significantly higher amounts of total oocytes and mature oocytes (Table 1) .
Fertilization rate, number of good quality embryos transferred, embryo implantation rate and live birth rate were higher for GnRH-a group compared to GnRH-ant. There were no differences between rates of pregnancy loss and, thus, rates of live births were also higher for the former (Table 2 ).
There were no significant differences of birth weight, gestational age at birth or rates of preterm delivery between the two groups ( Table 3) .
DISCUSSION
Much has been debated about the results of protocols with GnRH-a and GnRH-ant in stimulated cycles for IVF/ ICSI.
11 Although GnRH-a results appeared to be better than those obtained with GnRH-ant, studies on the topic raised controversial conclusions. 2, 3, 6, 8, 9, 12 Regarding endometrial thickness and implantation rate, our results are consistent with those presented by Orvieto and colleagues 13 and the meta-analysis of Al-Inany and colleagues, 12 which is supposed to be due to a deleterious effect of the GnRH-ant on the synthesis of endometrial growth factors 14 and the beneficial effect of the GnRH-a over it. 11 Ruan and colleagues 15 demonstrated a greater expression of endometrial receptivity biomarkers in GnRH-a cycles when compared to GnRH-ant cycles.
Another aspect to be considered is related to the fact that the use of GnRH-ant in assisted reproduction cycles is relatively recent in comparison to GnRH-a, 1 which should result in management inexperience by some clinicians. Also, GnRH-ant has been used for a long period as an alternative protocol for poor responders or those patients presenting implantation failure, 11 which should be the cause for poor results both in our sample as in other studies.
In the update of a previous meta-analysis, 6 Al-Inany and colleagues found that cycles using GnRH-ant presented equivalent pregnancy rates when compared to GnRH-a protocols in good prognosis patients. And recent comparative studies have favored the use of GnRHant regimens in cycles with hormonal contraceptives pretreatment, 15 modified final follicular maturation, 16 specific criteria for patients selection, 17 and those conducted by experienced clinicians. 6 Also contrary to findings of our study, the equivalence between GnRH-a and GnRH-ant in supposed normal responders was also demonstrated in the recent metaanalysis of twenty-three randomized controlled trials, regarding endometrial thickness, ongoing pregnancy rate, live birth rate, miscarriage rate, and cycle cancellation. 18 In contrast, according to Orvieto, 13 the GnRH-a protocol would be of first choice for good prognosis women, except those with risk of OHSS, in which the choice would be on the antagonist and because of the possibility to trigger ovulation with GnRH-a. Poor responders, as a result of the profound suppression of the pituitary gland caused by GnRH-a, or those with repeated implantation failures should also be appropriate to use GnRH-ant protocols.
The existence of biases related to the retrospective design of this study cannot be excluded and our results may be considered with caution. The results presented in this study contemplated the use of the GnRH-ant protocol since its implementation in our daily practice. Notwithstanding data stratification by year did not result in recent improvements in our success rates, some results may have been caused by the learning curve by our clinicians. Also, there may be differences between results in GnRH-ant fixed and flexible regimens, 19 which were not evaluated in our study, so we prefer not to advocate the use of one or other analogue based only on data from the sample in analysis.
In conclusion, our data suggested superiority of GnRH-a to GnRH-ant regarding the number of mature oocytes, fertilization rates, good quality embryos transferred, and live birth rates, in women aged up to 40. As a matter of fact, controversies are raised in literature and the authors recognize that additional research is needed to confirm such superiority or the equivalence between protocols.
